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SPECIFICATION 
POURED MOLTEN METAL QUANTITY CONTROL DEVICE 
Technical Field 

[0001] 

The present invention relates to a poured molten metal 
quantity control device mounted on the bottom of a molten 
metal vessel such as a ladle and a tundish to control the 
pouring feed rate of the molten metal by sliding a slide 
plate brick to adjust the relative degree of opening of a 
pouring port thereof to a pouring port of a fixed plate 
brick . 

Background Art 

[0002] 

A poured molten metal quantity control device 
ordinarily includes a fixed plate, which has a pouring port 
and is composed of a refractory detachably mounted on a base 
plate fixed to a ladle and the like, and a slide plate, 
which has a pouring port and is composed of a refractory 
detachably mounted on a slide frame, and controls the 
pouring feed rate of the molten metal by adjusting the 
degree of opening between the pouring port of the fixed 
plate and the pouring port of the slide plate by a slide 
system for linearly sliding the slide plate along the base 
plate . 
[0003] 

A metal slide system and a roller slide system are 
available as the slide system of the slide frame in the 
poured molten metal quantity control device employing the 
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linear slide system, and the basic structure of the metal 
slide system is widely known and used from the beginning of 
development of this type of apparatuses to the present 

(refer to, for example, patent documents 1 and 2) . 

[0004] 

In the metal slide system, since a slide plate is 
pressed against a fixed plate through a slide frame by a 
hydraulic cylinder and the like to thereby linearly move the 
slide plate, the metal slide system is advantageous in that 
the positions at which the degree of opening of a pouring 
port is completely opened or closed can be obtained with 
relatively high accuracy. 

However, to slide the slide frame to adjust the degree 
of opening of the pouring port, there is required drive 
force larger than the sum of the friction force generated on 
the slide surface between the fixed plate and the slide 
plate and the friction force generated on the slide surface 
between the slide frame and a guide member thereof. 

Further, since the slide frame and the guide member 
thereof are worn, they must be replaced, for example, about 
every 500 heats. Accordingly, maintenance cost such as a 
disassembly and adjustment cost, parts cost, and the like 
increases, and further a troublesome job is required to 
apply a lubricant onto the slide surface between the fixed 
plate and the slide plate and onto the slide surface between 
the slide frame and the guide member. 
[0005] 

The roller slide system is developed to overcome the 
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problem of friction force in the metal slide system 
described above (refer to, for example, patent document 3) . 

The roller slide system can reduce the friction force 
generated at the time when a slide plate is slid, by using a 
roller, and further can reduce apparatus cost and 
maintenance cost. However, since the point of action of the 
roller to the periphery of a pouring port of the slide plate 
shifts and thus press force exerted to the periphery of the 
pouring port lacks balance, from which a possibility arises 
in that the press force is reduced on the periphery of the 
pouring port . 
[0006] 

In contrast to these linear slide type poured molten 
metal quantity control devices, there is available a rotary 
type poured molten metal quantity control device which 
relatively changes respective pouring ports from a 
completely open position to a completely close position by 
slidingly turning a slide plate brick with respect to a 
fixed plate brick. The rotary type poured molten metal 
quantity control device is advantageous in that it is 
comparatively compact because a worm deivice and the like are 
used as a means for turning a slide plate brick in contrast 
that the linear slide type poured molten metal quantity 
control device requires an additional expansion length 
corresponding to the stroke of the slide plate, press force 
is exerted in relatively good balance, the maintenance of 
device is easy, and total cost can be reduced because of the 
extended life of a refractory. Thus, many small to large 



rotary type poured molten metal quantity control devices are 
used as poured molten metal quantity control devices (refer 
to patent document 4) . 
[0007] 

Fig. 9 is a view showing an example of a conventional 
rotary type poured molten metal quantity control device that 
controls a pouring feed rate by controlling the degrees of 
opening of a pouring port of a fixed plate brick 20 and a 
pouring port of a slide plate brick 50 from a completely 
open position to a completely close position by the sliding 
turn angle of the slide plate brick 50 that slidingly turns 
in contact with the fixed plate brick 20. The turning 
operation is executed by a worm 90 and a worm gear 91 
coupled with a frame 70 for supporting the slide plate brick 
50. 
[0008] 

However, when the slide plate brick 50 is turned to the 
completely open/close positions of the pouring ports by an 
electric motor or a hydraulic motor through the worm gear 91, 
a worker must stop the slide plate brick 50 at the 
completely open/close positions by observing marks or by 
detecting the positions of the pouring ports by a turn angle 
sensor. Accordingly, more prudence is required to the 
workability for controlling the pouring feed rate, and a 
manipulation is somewhat troublesome and takes a long time. 
[0009] 

Fig. 10 is a view showing an example of a conventional 
linear slide type poured molten metal quantity control 
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device. The conventional poured molten metal quantity- 
control device controls a pouring feed rate by controlling 
the degrees of opening of a pouring port of a fixed plate 
brick 200 and a pouring port of a slide plate brick 500 from 
a completely open position to a completely close position by 
the slide amount of the slide plate brick 500 that linearly 
slides in contact with the fixed plate brick 200 fixed to a 
base plate 100. The sliding operation is executed by a rod 
stroke of a hydraulic cylinder 900. The linear slide type 
poured molten metal quantity control device is advantageous 
in that since operation start and end positions can be 
firmly determined by the rod stroke, a control can be 
securely carried out by matching the completely open/close 
positions of the pouring ports to the operation start and 
end positions . 
[0010] 

However, in a conventional door type poured molten 
metal quantity control device, in which a fixed plate brick 
or a slide plate brick is replaced or used after it is 
reversed as a countermeasure executed in an actual job to 
against bricks worn in the vicinities of pouring ports, when 
a door is opened and closed, a door side must be 
disconnected from a drive side by any means. That is, in 
Fig. 10, a coupling portion 910 between the hydraulic 
cylinder 900 and a support portion 700 of the slide plate 
brick 500 must be made in a separable type, and a trouble 
job for separating the coupling portion 910 must be executed 
each time the brick is reversed. As long as the 



conventional door type is employed, this job is 
indispensable in any of the slide system and the rotary 
system. 
[0011] 

Patent Document 1: Japanese Examined Patent Application 
Publication No. 1-38592 (column 3, lines 1-26, Fig. 2) 
Patent Document 2: Japanese Examined Patent Application 
Publication No. 48-4697 (column 2, lines 21-30, Fig. 2) 
Patent Document 3: Japanese Examined Patent Application 
Publication No. 62-58816 (column 3, lines 1-26, Fig. 2) 
Patent Document 4: Japanese Unexamined Patent Application 
Publication No. 5-200533 (column 3, lines 22-34, Fig. 1) 



Disclosure of the Invention 
Problems to be Solved by the Invention 

[0012] 

As described above, there is a strong requirement for a 
highly efficient, economical, and convenient poured molten 
metal quantity control device that makes use of the 
respective advantages of a rotary system and a linear slide 
system to a conventional poured molten metal quantity 
control device and eliminates a troublesome job for 
disconnecting the coupling between a door side and a drive 
side each time a brick position reversing job is executed. 
Means for Solving the Problems 
[0013] 

In a poured molten metal quantity control device of the 
present invention, 



1) a poured molten metal quantity control device used in a 
rotary pouring apparatus comprises the following items (1) - 
(5) : 

(1) a fixed plate brick mounted on the bottom of a molten 
metal vessel through a base plate and having at least one 
pouring port ; 

(2) a collector nozzle brick disposed in confrontation with 
the fixed plate brick, with its pouring port located 
concentrically; 

(3) a slide plate brick sandwiched between the collector 
nozzle brick and the fixed plate brick in contact therewith 
so as to slidingly turn on the sliding surfaces of the 
collector nozzle brick and the fixed plate brick and having 
at least one pouring port ; 

(4) a flame on which the slide plate brick is mounted; 

(5) an outer race mounted so as to be turned on the outer 
peripheral side of the fixed plate brick by an extendable 
unit, and 

further, the poured molten metal quantity control 
device is characterized in that: 

the device controls the pouring amount of the molten metal 
by adjusting the relatively open position of the pouring 
port of the slide plate brick and the pouring port of the 
fixed plate brick by turning the outer race by the 
ex t endab 1 e un i t ; 

the flame is attached to the outer race through a 
pivotal hinge so as to be capable of open and closed 
operation by a hinge irrespectively of the turning means of 
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the outer race comprising the extendable unit, and 

the outer race is turned by a crank mechanism using 
triangle points consisting of a support pivot PI for 
supporting the extendable unit, the center of turn P3 of the 
outer race, and a pivot P2 engaged with an end of an 
extendable rod of the extendable unit disposed to the outer 
peripheral portion of the outer race, and the stroke of the 
extendable unit and the position of the support pivot PI of 
the extendable unit are selected to cause a completely open 
position, at which the pouring port of the slide plate brick 
is matched with the pouring port of the fixed plate brick, 
to act as an end position and a position turned from the end 
position by a predetermined angle to act a start position. 

That is, with this structure, when a brick position 
reverse job is carried out in a door type poured molten 
metal quantity control device, a door can be opened a closed 
irrespectively of a turn system. Further, the completely 
open/close positions of the pouring ports can be fixed to 
the relative positions of the end and start positions of the 
stroke of the extendable unit . 
[0014] 

Further, in a poured molten metal quantity control 
device of the present invention, 

2) a poured molten metal quantity control device used in a 
rotary pouring apparatus comprises the following items (1) - 
(5) : 

(1) a fixed plate brick mounted on the bottom of a molten 
metal vessel through a base plate and having at least one 
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pouring port; 

(2) a collector nozzle brick disposed in confrontation with 
the fixed plate brick, with its pouring port located 
concentrically; 

(3) a slide plate brick sandwiched between the collector 
nozzle brick, and the fixed plate brick in contact therewith 
so as to slidingly turn on the sliding surfaces of the 
collector nozzle brick and the fixed plate brick and having 
at least one pouring port; 

(4) a flame on which the slide plate brick, into which the 
slide plate brick is internally fitted, is mounted, 

(5) an outer race into which a fixed plate having the fixed 
plate brick is internally fitted and which is mounted so as 
to turned on an outer peripheral side by an extendable unit, 
and 

further, the poured molten metal quantity control 
device is characterized in that: 

the device controls the pouring amount of the molten metal 
by adjusting the relatively open position of the pouring 
port of the slide plate brick and the pouring port of the 
fixed plate brick by turning the outer race with the 
extendable unit; 

the flame, the slide plate, and the fixed plate are 
attached to the outer race through pivotal hinges on coaxial 
hinge shafts, respectively so as to be capable of open and 
close operation on. the pivotal hinges irrespectively of the 
turning means of the outer race comprising the extendable 
unit; and 
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the outer race is turned by a crank mechanism using 
triangle points consisting of a support pivot PI for 
supporting the extendable unit, the center of turn P3 of the 
outer race, and a pivot P2 engaged with an end of an 
extendable rod of the extendable unit disposed to the outer 
peripheral portion of the outer race, and the stroke of the 
extendable unit and the position of the support pivot PI of 
the extendable unit are selected to cause a completely open 
position, at which the pouring port of the slide plate brick 
is matched with the pouring port of the fixed plate brick, 
to act as an end position and a position turned from the end 
position by a predetermined angle to act a start position. 

With this structure, a brick position reverse job due 
to wear and the like can be carried out irrespectively of a 
turn system also in a double door type poured molten metal 
quantity control device. Further, the completely open/close 
positions of the pouring ports can be fixed to the relative 
positions of the terminate and start positions of the stroke 
of the extendable unit. 
[0015] 

Further, in a poured molten metal quantity control 
device of the present invention is arranged such that: 

3) in the item 1) or 2) described above, the extendable 
unit is composed of a hydraulic cylinder unit; 

4) in the item 1) or 2) described above, the extendable 
unit is composed of a screw type unit; 

5) in the item 1) or 2) described above, the extendable 
unit is composed of a rack/pinion type unit; 



6) in the items 1) to 5) described above, the end 
position and the start position respectively correspond to 
the stroke 0 and entire length positions of the extendable 
rod of the extendable unit. 

7) in the items 1) to 6) described above, the turn 
angle 0 between the radius of turn of the start position and 
the center line connecting between the support pivot PI and 
the pivot P2 is 90°±30°; and 

8) in the items 1) to 7) described above, the pouring 
port of the fixed plate brick and the pouring port of the 
slide plate brick are two or three pouring ports disposed in 
symmetry with respect to a turn direction. 

That is, a unit member of a conventionally used poured 
molten metal quantity control device can be easily reused, 
and an extendable unit having a more proper and small 
capacity can be selected by properly selecting the 
respective pivot positions. 
[0016] 

Further, a poured molten metal quantity control device 
of the present invention is arranged such that: 

9) in the items 1) to 8) described above, the slide 
plate brick is internally mounted in a sliding plate case 
reversibly attached to the frame; and 

10) in the item 9) described above, the fixed brick is 
further reversibly attached to a bottom plate case engaged 
with the base plate through a hinge. 

That is, with this arrangement, a job for reversing the 
slide plate brick and the fixed brick can be more simply and 
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promptly carried out. 
[Advantages] 

[0017] 

(1) With the structure described above in the item 1) 
or 2) , the present invention can provide a highly efficient 
and convenient poured molten metal quantity control device 
that can easily reverse the positions of a fixed plate brick 
and a slide plate brick without separating a turn system and 
can match the completely open and close positions of pouring 
ports to the stroke end and start positions of an extendable 
unit. Further, the present invention can also obtain 
superiority in refractory cost, machine equipment cost, 
maintenance cost, and the like. 

[0018] 

(2) With the structures described above in the items 3) 
to 5) , the present invention can provide a more effective 
and convenient poured molten metal quantity control device 
suitable for a working field. Further since components from 
conventionally used poured molten metal quantity control 
device can be reused, superiority can be obtained in machine 
equipment cost and maintenance cost . 

[0019] 

(3) With the structures described above in the items 6) 
to 10) , the present invention can provide a highly effective 
and highly convenient poured molten metal quantity control 
device at less expensive cost because the capacity of an 
extendable unit can be reduced. 
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Best Mode for Carrying Out the Invention 

[0020] 

In a single or double type poured molten metal quantity 
control device, a best mode for embodying the present 
invention has the following structure to make a reversing 
job easily which is carried out to dislocate the position of 
a fixed plate brick and a slide plate brick that are worn 
mainly in a pouring port portion as well as to securely and 
easily obtain the complete open/close positions of a pouring 
port. More specifically, the structure is arranged such 
that : 

A) a turn system for opening and closing the pouring port is 
not affected by the operation of a door open/close system; 

B) the completely open/close positions of the pouring port 
are given as the fixed positions of stroke start/end 
positions in an extendable unit of the turn system; and 

C) the maximum value of the turn torque of the extendable 
unit sets respective pivot positions Pi, P2, P3 at the 
positions at which the turn torque for driving a slide plate 
brick is maximized, that is, at which a k value (ratio of 
turn torque T and the axial force F of extendable unit) is 
set to approximate 1 . 

The respective advantages of the rotary system and the 
linear slide system can be capitalized by the structure. 
Embodiment 1 
[0021] 

Fig. 1 is a schematic view showing a structure of a 
single door type in an embodiment 1 of the present invention, 
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wherein Fig. 1(a) is a view observed from a pouring side, 
and Fig. 1(b) is a view observed from a side surface. 

Fig. 2 is an explanatory view schematically showing a 
structure of the embodiment 1 . 

In the figure, 1 denotes a base plate, 2 denotes a 
fixed brick, 3 denotes a fixed plate, 4 denotes an outer 
race, 5 denotes a slide plate brick, 6 denotes a slide plate 
case, 7 denotes a frame, 8 denotes a hydraulic cylinder, and 
9 denoted a cylinder pivot portion. 
[0022] 

A poured molten metal quantity control device according 
to the present invention is mounted on the bottom and the 
like of a molten metal vessel by a base plate 1, and is 
equipped with an outer race 4 which is fitted around and 
engaged with the outer periphery of a fixed plate 3, that is 
fixed to the base plate 1 for supporting a fixed plate brick 
2, so as to be rotatable by the hydraulic cylinder 8, and 
with a frame 7 which is engaged with a hinge portion 42 
fixed to the outer race 4. The frame 7 is provided with the 
slide plate brick 5, which turns in sliding contact with the 
surface of the fixed plate brick 1, and with the slide plate 
case 6 for supporting the slide plate brick 5 in the frame. 
[0023] 

The hydraulic cylinder 8 is engaged with a coupling end 
portion 82 disposed at the end of a cylinder rod 81 of the 
hydraulic cylinder 8 through a pivot in a coupling portion 
41 disposed to the outer race. Further, the hydraulic 
cylinder 8 is engaged with a cylinder pivot 9 for externally 
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supporting the hydraulic cylinder 8 so that it can be moved 
pivotally . 

A link mechanism is arranged which uses three points as 
contact points, that is, an engagement pin P2 , which engages 
the coupling portion 41 with the coupling end portion 82, a 
support pivot PI at the engagement portion of the cylinder 
pivot portion 9 with the hydraulic cylinder 8, and the 
center of turn P3 of the outer lace 4 and which uses the 
distance H between PI and P3 , the radius of turn of the 
outer lace 4 (distance between P2 and P3) R, and the 
distance Lx between PI and P2 created by the rod stroke of 
the hydraulic cylinder as three link elements. 
[0024] 

In the embodiment, the stroke L 0 of the hydraulic 
cylinder 8 corresponding to the rotation angle 0 O between a 
completely open position A and a completely close position B 
is matched to the entire stroke Lc of the hydraulic cylinder 
8 (L 0 = L c ) . With this arrangement, since a turn stop 
position is settled. Thus, a working efficiency can be 
greatly improved as compared with a conventional turn system 
using a worm gear system because a job can be carried out 
without adjusting a stop position visually and the like. 
Further, the cost of the turn system itself can be greatly 
reduced. 
[0025] 

Further, in the embodiment, the coupling end portion 82 
of the hydraulic cylinder 8 is coupled only with the outer 
race 4 and is not directly coupled with the frame 7 in which 
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the slide plate brick 5 is accommodated. With this 
arrangement, the frame 7 can be pivotally released from the 
outer race 4 through the hinge portion 42 without being 
disconnected from the hydraulic cylinder, thereby the 
positions of the fixed plate brick 2 and the slide plate 
brick 5 that are worn can be easily reversed. 
[0026] 

Fig. 5 is an explanatory view explaining steps of 
reversing the positions of the fixed plate brick 2 and the 
slide plate brick 5. Fig. 5(a) shows STEP 1 and Fig. 2 
shows STEP 2. At STEP 1, (1) the frame 7 is opened up to 
120° after a lock nut of a clamp for fixing the frame 7 is 
loosened, and then (2) after the slide plate brick 5 and the 
fixed brick 2 are removed, the positions thereof are 
reversed and then they are mounted again. At STEP 2, a door 
(frame 7) is closed. 
[0027] 

Main specifications of the poured molten metal quantity 
control device of the embodiment are as shown below. 

Unit : mm 

Fixed plate brick: anomalous elliptical shape 

(major axis 370 x minor axis 260 x thickness 35) 
pouring port 2 (diameter 50 cp) , distance between 

centers 165 

Slide plate brick: anomalous elliptical shape 

(major axis 322 x minor axis 260 x thickness 35) 
pouring port 2 (diameter 50 <p) , distance between 
centers 150 
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Radius of turn of outer race R: R = 420 

Turn angle: 90° (9 = 30° to 120°) 
Distance H between PI, P3 : 

(Center of turn P3 of outer race, support pivot PI of 
hydraulic cylinder) 852 . 5 

Hydraulic cylinder: (q>63 x 475 ST) pressure in use P = 5 to 
10 Mpa 

Substantial working pressure 8MPa 
Hinge position of frame: (distance from the center of turn 
of outer race) 222.5 

The lower surface of an upper nozzle brick having a 50cp 
pouring port coupled with the bottom of the molten met al 
vessel is fixed to the fixed plate brick 2 in contact 
therewith, with the respective pouring ports concentrically 
disposed. Further, the upper surface of a collector nozzle 
brick, which has a 50q> pouring port for pouring molten metal 
to a ladle and the like, is fixed to the lower surface of 
the slide plate brick 5 in contact therewith , with the 
respective pouring ports concentrically disposed. 
[0028] 

A job for intermittently pouring molten cast iron of 
1550°C was carried out 100 times by the poured molten metal 
quantity control device of the embodiment. The job was 
carried out at a cycle of 1.5 min/cycle. 

Further, after the intermittent pouring job was carried 
out 100 times, the door (frame 7) was opened through the 
hinge, a job for observing the surface state of the fixed 
plate brick 2 and the slide plate brick 5 and reversing and 
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mounting the respective bricks was carried out. 
[0029] 

Even after the molten cast iron was poured 100 times, 
no external leakage was admitted from the poured molten 
metal quantity control device of the present invention. 
Further, no abnormality was admitted in a pouring port 
open/close job carried out each time. 

It was determined that the surface of the respective 
bricks after 100 cycles had still no problem in practical 
use although a somewhat strong trace was admitted in the 
vicinities of the poring ports. Further, the reversing and 
mounting job could be smoothly carried out without any 
relation to the turn system. 
Embodiment 2 
[0030] 

Fig. 3 is a schematic view showing a structure of a 
double door type in an embodiment 2 of the present invention, 
wherein Fig. 3(a) is a view observed from a pouring side, 
and Fig. 3(b) is a view observed from a side surface. 

Fig. 4 is an explanatory view schematically showing a 
structure of the embodiment 1. 

In the figure, 61 denotes a slide plate hinge portion. 
Note that the same components as those shown in Figs. 1 and 
2 of the embodiment 1 are denoted by the same reference 
numerals and the description thereof is omitted. 
[0031] 

The embodiment is different from the embodiment 1 in 
that a slide plate 6, in which a slide plate brick 5 is 
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accommodated, is also pivotally opened and closed 
independently with respect to a frame 7 through a hinge 
portion 42 likewise the frame 7 to easily carry out a job 
for reversing and mounting the slide plate brick 5. Further, 
a fixed plate 3 as a fixed plate brick receiver is provided 
which can be turned with respect to an outer race 4 for 
accommodating a fixed plate brick which is fixed to the base 
plate in the embodiment 1 so that it can be pivotally opened 
and closed through a hinge. The axial centers of all the 
hinges are disposed on the same axis. 
[0032] 

Fig. 6 is an explanatory view explaining steps of 
reversing the positions of a fixed plate brick 2 and the 
slide plate brick 5. Figs. 6(a) - (d) show respective STEPS 
1-4. 
[0033] 

At STEP 1, (1) the frame 7 is opened up to 120° after a 
lock nut of a clamp for fixing the frame 7 is loosened, and 
(2) the position of the slide plate brick 5 is reversed. 
Next, at STEP 2, the slide plate 6 in which the slide plate 
brick 5 is accommodated is opened up to 120°. At STEP 3, 
(1) the fixed plate brick receiver (door) including the 
outer race 4 in which the fixed plate brick 2 is 
accommodated is opened up to 120°, and (2) the position of 
the fixed plate brick is reversed. At STEP 4, all the doors 
are closed. 
[0034] 

With this embodiment, there can be provided a poured 
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molten metal quantity control device that can easily reverse 
the positions of the fixed plate brick 2 and the slide plate 
brick 5 at the time when they are worn, while secure and 
smooth control of the opening/closing of the pouring ports 
executed by the hydraulic cylinder as shown in the 
embodiment 1 is preserved. 
Embodiment 3 
[0035] 

In Fig. 7, a ratio k value between the axial output F 
of the hydraulic cylinder and the turn torque T of the turn 
system is calculated with respect to the turn angle 0 of the 
turn system in the embodiments 1 and 2 . 
Radius of turn of outer race R: R = 420 
Distance H between PI and P3 : H = 852.5 mm 
Rod stroke of hydraulic cylinder Lx: 

When an angle between the distance H between PI and P2 
with respect to the support pivot PI and the rod stroke Lx 
of the hydraulic cylinder is shown by P, the turn torque T 
is shown by T = Fsin(0 + 0) = KF, and Fig. 7 shows the K 
value to a turn angle G. 

In the embodiments, it can be found that the maximum 
value of the turn torque T appears at about 0 = 65°, and 
about 0 = 45° to 95° is necessary to keep about 90% of the 
maximum value . 
[0036] 

Fig. 8 is a view showing a result of an actual 
measurement in which the turn torque T in the embodiment 1 
was actually measured using the turn angle 0 as a parameter. 
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The initial value of the turn torque at the start from a 
completely closed pouring port was about 8.2 KN -m, and a 
necessary torque in the range of the turn angle 90 °, which 
was necessary until the pouring port was completely opened, 
was approximately constant and about 2.7 KN *m. 

Further, the initial value of torque at the start from 
a completely open pouring port was dispersed from about 4 to 
8 KN -m, and a necessary torque was approximately constant 
and about 2 . 5 KN -m in the range of the turn angle of 90° 
until the turn system was turned and stopped in a completely 
closed state. 
[0037] 

Accordingly, a torque of 90% of the K value is 
generated at the start position of the turn torque. That is, 
it can be found that the hydraulic cylinder can make an 
effective selection by selecting and arranging the position 
PI, H, R, and L to set the turn angle 0 such that the 
maximum value of the K value or at least 90% of the K value 
is generated at the start position of the turn torque. 
[0038] 

Moreover, a feature of the embodiments resides in that 
the rod stroke 0 position of the hydraulic cylinder 8 is 
matched to the completely open position of the pouring port. 
Accordingly, the terminate position obtained by completely 
closing the pouring port is matched to the entire length 
position of the rod stroke of the hydraulic cylinder 8. 

Since the initial state (position of rod stroke 0) of 
the hydraulic cylinder 8 must be matched to the pouring port 
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completely open position in a traditional method of use of 
the hydraulic cylinder 8 , it may be said this is an inverse 
use to the traditional method of use. 
[0039] 

However, the embodiments are characterized in that 
safety and maintainability are given precedence. More 
specifically, the embodiments intend to abruptly stop a 
pouring operation at the time when emergency occurs during 
the pouring operation of molten metal, and to prevent the 
operation of the hydraulic cylinder 8 to close the pouring 
port from being disturbed by the droplets of molten metal 
which have been deposited on the rod of the hydraulic 
cylinder 8 during the pouring operation at the completely 
open position of the pouring port. That is, the embodiments 
are characterized in that the initial state (position of rod 
stroke 0) of the hydraulic cylinder 8 is matched to the 
completely open position of the pouring port. 
[0040] 

It is needless to say that the completely open position 
of the pouring port can be matched to the entire length 
state of the stroke of the hydraulic cylinder 8. In this 
case, however, an output corresponding to the area of the 
rod of the hydraulic cylinder 8 must be increased, and 
further a countermeasure such as a cover for droplets is 
required. 
[0041] 

Note that specification such as the dimensions of the 
respective embodiments of the present invention show only an 



- 23 - 

example of the embodiments, and the specification is not 
limited to those described above as long as they are within 
the basic arrangement of the present invention. Further, in 
the embodiments, although only the hydraulic cylinder is 
described as the expandable unit, an air cylinder, a screw 
type unit, a rack/pinion type unit, and the like that have 
the same purpose can be also used. 
Industrial Applicability 
[0042] 

The poured molten metal quantity control device can be 
used to control the pouring feed rate of not only molten 
steel but also light metal such as aluminum alloy, etc. and 
synthetic resin, etc. , as well as a fluid such as paint, 
sludge, and the like. 
Brief Description of the Drawings 
[0043] 

[Fig. 1] Fig. 1 is a schematic view showing a structure of a 
single door type in an embodiment 1 of the present i nvention, 
wherein Fig. 1(a) is a view observed from a pouring side, 
and Fig. 1(b) is view observed from a side surface. 

[Fig. 2] Fig. 2 is an explanatory view schematically showing 
a structure of the embodiment 1. 

[Fig. 3] Fig. 3 is a schematic view showing a structure of a 
double door type in an embodiment 2 of the present invention, 
wherein Fig. 3(a) is a view observed from a pouring side, 
and Fig. 1(b) is view observed from a side surface. 
[Fig. 4] Fig. 4 is an explanatory view schematically showing 
the structure of the embodiment 1. 



[Fig. 5] Fig. 5 is an explanatory view explaining steps of 
reversing the positions of a fixed plate brick and a slide 
plate brick in the embodiment 1 of the present invention. 

[Fig. 6] Fig. 6 is an explanatory view explaining steps of 
reversing the positions of a fixed plate brick 2 and a slide 
plate brick 5 in the embodiment 2 of the present invention. 

[Fig. 7] Fig. 7 is a view showing the relation of a ratio K 
to the turn angle 0 of a turn system. 

[Fig. 8] Fig. 8 is a view showing the relation between a 
turn torque T and a turn angle 0. 

[Fig. 9] Fig. 9 is a view showing an example of a 
conventional rotary type poured molten metal quantity 
control device. 

[Fig. 10] Fig. 10 is a view showing an example of a 
conventional linear slide type poured molten metal quantity 
control device. 
Reference Numerals 

[0044] 

1 : base plate 

2 : fixed plate brick 

3 : fixed plate 

4 : outer race 

41: coupling portion 

42: hinge portion 

5: slide plate brick 

6: slide plate case 

61: slide plate hinge portion 

7 : f r ame 
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71: frame hinge portion 
8: hydraulic cylinder 
82: coupling end portion 
9: cylinder pivot portion 

PI: support pivot for supporting extendable unit 
P2 : pivot engaged with end of extendable rod of extendable 
unit disposed to outer peripheral portion of outer race 
P3 : center of turn of outer race 



